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Timely, complete, and accurate flight data recorder (FDR) data are critical to accident 
investigations so that government and aviation industry personnel caii quickly identify safety 
problems and take proper corrective actions However, in its recent investigations of aviation 
accidents and incidents, tlie National Transportation Safety Board has encountered numerous 
problems related to tlie documentation of FDR systeins Tlie lack of adequate documentation of 
tliese FDR systems has prevented an accurate aiid complete readout of the FDR data and, 
coiisequently, a clear understanding of the circumstances suriounding the accidents The Board's 
investigations of these accidents liave also revealed tliat some FDR. systems were not recording 
parameters required by the regulations These problems have been especially prevalent for 
airplanes that were retrofitted with FDRs tliat are required to record I I parameters per Title 14 
Code of Federal Regulations Section 121 34i(c)  I (14 CFR 121 343(c)) Tlie preponderance of 
retrofitted airplanes ivitli 1 1 -parameter FDRs suggests either inadequate installatioiis or 
iiiaintenance of tlie FDR systems During the past 2 years, tlie Safety Board has encountered 
problenis extracting data froin 'retrofitted FDRs recovered froiii tlie following accident/incident- 
invol\ed airplanes 

Millon Air airplanes. 
Accident # MIA97RA01 1, B707, Manta, Ecuador, occurred on 10/22/96 

Accident # MIA95RA121, DC-S, Guateiiiala City, Guateiiiala, occurred on 04/28/95 
Insufficient FDR documentation Does not meet requirements in 14 CFR 121 i43(c) 

Insufficient FDR documentation Does not meet requireiiients i i i  14 CFR. 
121 343(b) Also would not liave iiiet the requirements in  14 CFR I21 343(c) that 
would liave become applicable to this airplane 2s days afier the accident 

Airpl;itics in;initlacturcd bclorc Miiy 2 6  1989 t1i:ii \\ere iypc ccriificaled bclorc Scplcriiber 30, 1969. ttiitsl 
tiicci rlic Solloving rcquirctncnts: I 4  CFR 121 .343(b) rcquircs digilxl rccorditig or llic rollowitig sis FDR 
~xiri~iiicters: iitiic. altitude. airspeed. vxticiil xccleriilioii. Iieiiding. iiiid liiiic or ciicli radio Lriliwnissiotl 1.4 CFR 
I21 343(c). \sl\icli bcciitiic effeciiw on May 26 .  lY95 (!lie origitiiil coinpliaticc dare [or 14 CFR I 2 1  .3-1.3(c) \\:is 
csletidcd 1 year bcyotid M:q 26 1994). rcquircs tlic Iblloiving xldiIioiul p;lr;itnelers: piich ;ilrilodc. roll iittiludc. 
loogiiudinirl ;icccIer?itioii. coiitrol coliitiiti or pitch control surface position. and tlifusl OS each cnginc 
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ValuJet airiilanes, 
Accident # DCA96MA054, DC-9, Miami, FL (Everglades), occurred on 05/1 1/96 

Insuficient FUR documentation ' Does iiot meet requirements in 14 CFR 
121 343(c) 

Insufficient FUR documentation 

Insufficient FUR documentation 

Insufficient F DR docuineritation 

Accident I# A'TL961A056, DC-9, Savannah, GA, occurt.ed on 02/28/96 

Accident # ATL96FA043, DC-9, Nashville, TN, occurred on 0210 1/96 

Accident # MlA96FA059, DC-9, Nashville, 'TN, occurred on 01/07/96 

Ail. Transuorf liiternational airplane: 
Accident # DCA95MA020, UC-8, Kansas City, MO, occurred 011 02/16/95 

Ins~tfficient FDR documentation Also \vo~ild not have met requirements i n  I4  
CFR 121 i43(c) that would have become applicable to this airplane 3 tiioiitlis after 
the accident 

Exuiess One a i r~ lane  
Accident # DCA97WA007, B727, Orebto, Sweden. occ~iried 011 I 1/12/96 

Iiisufficient FUR documentation 

Tlie Millon Air accidents best illustrate specific problems encountered from the retrofitted 
FURS On April 28, 1995, a Milloti A i r  UC-8F conducting a suppleiiiental cargo flight from 
Miaiiii, Florida, ran ofF the end oftl ie runway after landing at La Aur0i.a International Airport i n  
G~iateiiiala C:ity, Guatemala The itivestigation \vas severely hampered by tlie following 
deficiencies- (a) there was insufficient documentation of the FUR systetn to develop conversion 
equations; (b) the FUR recorbed only 8 of the required 25 hours of data; (c) normal and 
longit~idinal acceleration parameters were inactive; (d) altitude and engine pressure ratio (EPR) 
for all four engines were recording the same erroneous signal input; and (e) the a iq ieed  values 
were erroneous Normal (vertical) acceleration, altitude, and airspeed were required by 14 CFR 
121 343(b) t o  be recorded at the time of tlie accident; consequently, the FDR on the accident 
airplane did not nieet FAA requirements These deficiencies raised serious questions regarding 
the validity of the retiiaiiiitis parameters (pitch, roll, heading, and elevator position) and failed to 
yield critical data required by the Safety Boatd for reconstruction oftl ie airplane inotion and crew 
performance 

' Tlic 1 iiliics rccordcd [or the piirsiiieler control C O I U I I I I ~  posiiioii (;I ini i i idi~ion pariiiiictcr pcr 14 CFR 
12 I N i ( c ) )  verc  1101 cotisistcitt \\ i l l 1  the FDR s)slciii doci~iucii~;~tioii providcd by thc opcriitor To resoljc this 
problciii. ilic FDR groiip coitductcd ICSIS oii N O  dirfcrciii Valiilet DC-9 aircriifl bcfore dcvelopiiig ii coiivcrsio~~ 
iilgorilhiii l l i i i t  ! ieldcd iiccwiite coiitrol coliiiiiii posilioii data for thc iiccidciit iiircrafl 

' Loiigiiiidiii;il accclcratioii 1101 recordcd 

' Bcc;iusc longitudiii;il iicceleritlioii atid eiigiiic pressiirc ratio w r c  1101 recorded. the FDR sI's1cIii illso nould 
iiot 1iii1.c tiict llic rcqiiirciiiciits o l  14 CFR 121 34i(c) t l i i i t  uould Iiii~c bccottic ;ipplicablc lo this aiyliiiic 28 dins 
;~rrcr tlic accidciit 



On October 22, 1996, a ivlilloii Air Boeing 707-?23C conducting a supplemental cargo 
tligtit craslied afier takeoR froni tlie E.loy Alfiiro ,.\ifport iii h h i t a ,  Ecuador Tlie goveriiiiient of 
Ecuador is iiivestigating tlie accident in wliicli 33 people \yere Itilled, and tlie Safety Board 
performed tlie FDR readout at tlie request of tlie E,cuaclorian investigator-in-charge Tlie FDR in 
tlie accident airplane liad two inactive FDR parameters coiitrol column position and E,PR, for 
engine no 2 These parameters are requii-ed by 14 CFR 121 343(c), consequently the FDR did 
not meet FAA requireiiients Further, documentation needed to convert raw FDR data to 
engineering units \vas insuficient As a result, Safety Board stafi derived approximate 
calibratioris for EPR for engiiie nos j arid 4 using the EPR for engine no 1 The derived 
calibrations were based on tlie assuiiiption that tlirust \vas increased sy~nmetrically on all four 
engines Because tlie flight crew believed an engine failure occurred and ptilled back tlie no 3 
engine, tlie FDR data oii engine perforiiiance is critical to tlie investigation Approximate 
~~l~libr.ations~~ontl*e7tssutnpt~~t-l iat-~ti~ust~vasi1iri .e~~sed-s~1iiniet  rically-niay-not-bz-retleetive 
of actual operating conditions 

Tlie deficiencies in tlie FDRs of these Millon Air airplanes raise questions about the 
carrier’s procedures regarding tlie installation, maintenance, and documentation of tlie FDR 
systems in its fleet Further, because tlie Safety Board lias encountered tlie same or similar FDR 
probleins iii its investigations of accidentsiincidents involving tliree otlier carriers aiid six airplanes 
i n  tlie past 2 years, tlie Safety Board is concenied that problems regarding tlie installation. 
iiiaintenaiice, and documentation of I I-parameter FDRs may exist with otlier carriers 
Consequently. tlie Safety Board believes that the FAA intist take piompt action to ensure 
coinpliance of the I? S carriers subject to 14 CFR 121 343(c) Actions should iiiclude (a) 
~ierforiiiing a readout of each retrofitted airplane’s 1 I -11ara11ieter FDR to determine lliat all 
required FDR parameters are being recorded and  to verify that each parameter is worlting 
properly, and (b) reviewing tlie FDR system documentation to determine compliance wiili tlie 
range, accuracy, resolutioii, and recording interval specified i i i  14 CFR Part 121, Appendix B 

On ivlarcli I ,  1991, tlie’Safety Board addressed the airwortliiiiess of FDRs iii two safety 
rec~i i i i i ie i idat i~i i~ issued to tlie FAA Tlie Board’s letter detailed the problems experiericed in 
extracting FDR data during several accidentiincident investigations As a result of tliese 
problems. tlie Board asked tlie F A A  to develop permanent policy and guidance material for tlie 
continued airwoitliiness of FDR spsteiiis that  requires operators to maintain, as part of tlie aircraft 
records, specific inforination related to tlie make and model of tlie FDR, tlie make aiid model of 
tlie flight data acquisition unit  (if installed), and recorder ~iaraiiieters (Safety Recommendation A- 
91-23) The Board also asked tlie FAA to require operators to maintain tlie specific inforinatioii 
for each unique FDR configuration in their inventory using a single, universally adopted format 
(Safety Recorninendation A-9 1-24) 

I n  its response of December IS,  19917 to these recoinmendations, the FAA stated it was 
“ planning to develop an advisory circular (AC) to address the installation and iliaintenatice of 
digital tliglit data recorders (DFDR) and flight data acquisition units The AC will reference the 
appropriate regulatory requireiiients and will contain tlie ~iniversal documentation format for each 
DFDR aircrafi configuration and installation ” The Safety Board replied on January 2S, 1992, 
that it was encouraged by the FAA’s plan to issue the A(: However, considerable t i ine passed 
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without progi’ess by tlie FAA, and on April 22, 1994, tlie Safety Board reclassified Safety 
Recomme~idatioiis A-9 1-23 and -24 “Opeii--Unacceptable Action ” 

The need for long-term nieasures to  ensure adequate systeni documentation is most 
recently illustrated by tlie Express One incident tliat occurred on November 12, 1996 In this 
incident, a U S registered Boeing 727 (N263US) overran the runway when landing at Orebro 
airport (ESOE), Sweden Although the Swedish government is investigating the incident, the 
Safety Board is performing the FDR readout at tlie request oftl ie Swedisli investigator-in-cliarge 
When Safety Board staff contacted tlie operator to get the documentation necessary to read out 
tlie FDR (including conversion equations, sampling rates, and word slot locations), staff were 
informed tliat Express One could not provide any of tlie needed docunientation and that tlie FDR 
liad been upgraded f?om 5 to 1 1 parameters on Deceinbei. I S. 1994, by I&L Avionics Engineering 
Service of  Mianii, Florida Despite multiple teleplione calls to J&L Avionics, Safety Board stafy 
still liave not received aiiy documentation on the paranietei’ co~iversio~i equations Without tlie 
docunientation specific to  this FUR system, tlie staff’ have liad to use gene! ic information ftoin tlie 
Board’s laboratory archives for siinilai. FDR configtirations to  read out tlie recorder and, 
tlierefore, cannot be certain tliat tlie data adequately reflect actual operating conditions The 
Safety Board believes that more timely action in response to  tlie Board’s 199 1 reconimendations 
would have addxssed tlie recent difficulties associated with reading retrofitted 1 I-parameter 
FURS 

On I L I I ~  16, 1996, tlie FAA issued a notice of pi.oposed rulemal~ing (NPRWI) that 
addresses revisions to digital flight data recorder rules (Fedem1 Register, Vol 61, No 137) ‘Tlie 
notice was prepared i n  response to a series of safety recommendations tliat were issued by tlie 
Safety Board i n  February 1995 and added to tlie Board’s list of “Most Wanted” transportation 
safety improvenients in May I995 Tlie proposed revisions will increase the numbei. of 
parameters recorded by FDRs and will require a retrofit of  FDR systems to be completed witliin 4 
years of’tlie date oftl ie final rule 

As stated in its coiiiiiients on tlie NPFW, tlie Safety Board supports timely issuance of  the 
final rule The Board also recognizes that tlie retrofit required by the proposed rules will be more 
complicated tlian that required by Section 12 1 313(c) Given tlie problems encountered by tlie 
Safety Board during tlie past 2 years wit11 retrofitted 1 I-parameter FDRs, tlie Safety Board is 
concer lied tliat similar problems could be repeated, on a much larger scale, followiiig tlie 
proposed retrofit, unless tlie FAA takes action to ensure that tliese systems are properly installed 
and maintained and tliat documentation oftlie systems is retained 

To that end, on January 16, 1997, tlie FAA approved notice NSI  10 65, wliicli provides 
guidance to F A A  inspecto1.s when tliep clieck for compliance wit11 FDR requirements and 
addresses current problems in FDR docunientation However, the iiotice does not address 
specitic FDR certification requirements or eleiiients of  an FDR maintenance program Further, 
tlie notice will be in effect only until Jan~iary 16, 199s 

Tlie issues of FUR installation, documentation. and maintenance need to be addressed 
Therefore, the Board believes that the FAA should beyond tlie expiration date of the notice 
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expedite coiiipletion of tlie planned AC that defines FDR certification requirements and FDR 
maintenance requirements, and incorporate the FDR documentation standards now contained i n  
notice NSI 10 65 Tlie AC should be released no later than January 16, 1998, the date that notice 
NS I I O  65 expires Incorporating tlie FDR documentation standards contained i n  the notice 
would also satisfy the intent of Safety Recommendations A-9 1-73 and -24 

Therefore, tlie National Transportation Safety Board recomniends that the Federal 
Aviation Administration 

Take action witliin IS0 days to ensure compliance of tlie U S carriers subject to 
14 CFR 121 .343(c) Actions should include (a) performing a readoui of each 
retrofitted airplane’s I I -parameter flight data recorder (FDR) to determine that all 
requiEE-DR parameters are being recor&l  and  to veritj! that each parameter i s  
worliiiiy properly, and (b) reviewing the FDR. system documentation to determine 
compliance with tlie range, accuracy, resolution, aiid recording interval specified i n  
14 CFR Part 121, Appendix B (A-97-29) 

Complete the planned flight data recorder (FDR) advisory circular (AC) to define 
FDR certification requirements and FDR maintenance i.eqiiirements, aiid 
incorporate the FDR documelitation standards contained i n  notice NS I 10 65 The 
AC sliould be released no later than January 16, 199s (A-97-30) 

Chairman HALL., Vice Cliairmaii FRANCIS, and Members HAbUvIERSCHMIDT, 

~ 

GOGLlA, anti BLACK concurred i n  tliese recoiiiniendatioris 




